II. PRELIMINARIES
We assume the availability of a single channel for communication. The wireless network is viewed as a directed graph, with each directed link in the graph representing an available communication link. We model interference using a conflict relation between links. Two links are said to conflict with each other if it is only feasible to schedule at most one of the links at any given time. The conflict relation is assumed to be symmetric. The conflict-based interference model provides a tractable approximation of reality -while it does not capture the wireless channel precisely, it is more amenable to analysis. Such conflict-based interference models have also been used in past related work (e.g., [6] , [7] ), etc.
We assume a single channel of operation. Time is assumed to be slotted, with the slot duration being 1 unit time (i.e., we use slot duration as the time unit). In each time slot, the scheduler used in the network determines which links should transmit in that time slot.
We now introduce some notation and terminology. The network is viewed as a collection of directed links, where each link is a pair of nodes that are capable of direct communication with non-zero rate.
• L denotes the set of directed links in the network.
• I(l) denotes the set of links that conflict with link l. As a matter of convention we assume that l ∈ I(l).
• K l denotes the maximum number of links in I(l) that can be scheduled simultaneously if l is not scheduled.
• K is the largest value of K l over all links l, i.e., K = max l K l .
•
• χ denotes the chromatic number of the link-interference graph. We limit our focus to single-hop flows. Thus, all traffic over link l can be viewed as a single aggregated flow.
III. HYBRID TDMA-MAXIMAL SCHEDULING
The following assumptions are made about the arrival and channel rate processes: The arrival process for link l is i.i.d. over all time-slots t, and is denoted by {λ l (t)}, with E[λ l (t)] = λ l . We make no assumption about independence of arrival processes for two links l, k. However, we consider only the class of arrival processes for which
where η is a suitable constant. The rate r l achievable on a link l is assumed to be time-invariant. − → r is the link-rate vector, i.e., a vector of dimension |L| with component l being r l . Each time slot is sub-divided into m subslots labeled 1, .., m, where m ≥ χ. Consider a valid coloring of the graph that uses m colors labeled 1, .., m.
At the beginning of slot t, the schedule for each of the m sub-slots is computed as follows: Only links l with q l (t) ≥ r l are eligible to participate. Amongst participating links, the schedule for each sub-slot i is computed as follows: links with color i have priority over links with other colors in being scheduled, i.e., all links with color i that participate are guaranteed to to be scheduled in sub-slot i (note that no two such links conflict with each other); thereafter a maximal schedule is computed over participating links of other colors which have not been blocked by the scheduled color i links. Proof: The queue dynamics is as follows:
where x l (t) is the amount of service link l receives during slot t.
Consider a partition of the set of links L into two subsets: 1) L 1 is the set of links for which
2) L 2 is the set of links for which
We use the following Lyapunov function:
It can be seen that:
Let L (t) denote the set of links for which q l (t) ≥ r l . Thus, L (t) constitutes the set of links that participate in the scheduling process during slot t.
From the scheduler definition, it follows that:
Furthermore, for any link l ∈ L, q l (t) ≥ r l implies that in each of the m sub-slots of slot t, either l is scheduled, or some other link k ∈ I(l) is scheduled. Then:
